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Abstract
The expression and androgen regulation of egasyn, the endoplasmic reticulum-targeting protein of b-D-glucuronidase,
 .  .was examined in the mouse-epididymis. The proximal caput and distal corpus & cauda epididymal tissue extracts were
prepared by homogenization and sonication in buffered Triton X-100 solution, and high speed centrifugation. The
supernatant when resolved by 2D-PAGE under non-denaturing conditions and stained for esterase activity showed that the
 .distal but not proximal epididymis of the normal mouse contain several specific forms of esterases. These forms include a
 .  .series of four variants p I 5.2–5.75 with high mobility HM and esterase activity, and three faintly staining variants
 .  .beginning at p I 6.0 with low mobility LM . Several lines of evidence indicate that the specific esterases seen in the
corpusrcauda epididymidis are egasyn-esterases. Firstly, these molecular forms were not seen in the distal epididymal
extracts from the egasyn-deficient mouse. Secondly, the HM forms can be immunoprecipitated with anti-egasyn antibody,
 .suggesting the presence of free egasyn. Finally, the LM forms disappeared after heat treatment 568C for 8 min , a condition
known to dissociate egasyn:b-D-glucuronidase complex. This result indicates that a small amount of egasyn is complexed
 .  .with b-D-glucuronidase. Immunoblotting Western blot studies using anti-egasyn antibody following resolution of egasyn
released from the egasyn:b-D-glucuronidase complex revealed a single band of an apparent molecular weight 64 kDa in the
 .distal but not proximal epididymis, indicating that the mouse epididymal egasyn is identical or very similar to the liver
egasyn. Castration of mice lead to the appearance of free and complexed egasyn forms in the proximal epididymis.
Testosterone supplementation to the castrated mice resulted in the disappearance of the induced egasyn forms from the
caput epididymidis. Taken together, these results indicate that the expression of egasyn in the epididymis is region-specific
and is differentially regulated by androgens. q 1998 Elsevier Science B.V.
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1. Introduction
Egasyn is a 64 kDa glycoprotein found within the
 .lumen of the endoplasmic reticulum ER in murine
) Corresponding author. Fax: 33-1-42.86.04.02
liver hepatocytes where it is retained via its carboxyl
w xterminal HTEL tetrapeptide sequence 1 . The glyco-
protein is a carboxylesterase identical to mouse es-
w x w xterase-22 2 and rat esterase-3 3 . Egasyn, an un-
usual group of esterases that do not enter the secre-
w xtory pathway 4 , has been reported in several mouse
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tissues including liver, kidney, lung, tongue and sub-
w xmandibular gland 5 . One to four egasyn molecules
 .are complexed with the proenzyme X form of b-
glucuronidase to form microsomal forms of the en-
zyme known as M1–M4 forms. b-glucuronidase is
the only protein associated with egasyn. In the mouse
liver, approximately 10% of the total egasyn is com-
plexed with b-glucuronidase, and the remaining 90%
w xexists in a free form 6 . Mutant mice that lack
w xegasyn also lack microsomal b-glucuronidase 7 .
Immunoprecipitation studies in mouse liver using
either anti-egasyn or anti-b-glucuronidase sera as
well as genetic analyses indicate that free and com-
plexed egasyn esterase exists in multiple elec-
w xtrophoretic forms 6 .
In previous studies, it was reported that mouse
epididymis is a rich source of nonspecific esterase
which are distributed in different cell compartments,
including dictyosome, endoplasmic reticulum, mito-
chondria and lytic structures depending on the cell
w xtypes 8,9 . Since the egasyn esterase represents the
ER-targeting protein for b-glucuronidase, its expres-
sion in the epididymal cells will provide an opportu-
nity to examine the biochemical consequences of
retention of large amounts of b-glucuronidase in the
 .ER. The purpose of the present study is to: 1
identify the egasyn forms present in the mouse epi-
 .didymis, and 2 determine their expression and an-
drogen regulation in the different regions of the male
reproductive duct. Our studies indicate that only the
 .distal corpusrcauda epididymis contains both free
and complexed egasyn isoforms. Similar isoforms
 .appeared in the proximal caput region of the epi-
didymidis only after androgen depletion.
2. Materials and methods
2.1. Materials
PhastGel gradient and isoelectric focusing gels,
native buffer strips, high molecular weight and broad
p I calibration kit proteins were from Pharmacia-LKB
 .Biotechnology Piscataway, NJ . Fast Blue B salt and
 .a-naphthyl acetate were from Sigma St. Louis, MO .
Rabbit anti-rat preputial gland b-glucuronidase anti-
w xbody was prepared as described previously 10,11 .
w xThe anti-egasyn antiserum 12 was a generous gift
from Drs. Richard Swank and Edward Novak De-
partment of Molecular and Cellular Biology, Roswell
.Park Memorial Institute, Buffalo, New York . Testos-
 .terone pellets 5 mgrpellet were from Innovative
 .Research of America Toledo, OH . All other chemi-
cals were obtained commercially and were of the
highest purity available.
2.2. Animals and treatments
Retired breeder male mice from the C57BLr6J
 q q.strain Eg rEg were from Harlan Industries, and
 0 0.the congenic egasyn-deficient strain Eg rEg was
obtained from Dr. Verne Chapman, Department of
Molecular and Cellular Biology, Roswell Park
Memorial Institute, Buffalo, New York. The mice
were kept in our animal facilities for at least 3 days
before an experiment. All animals were given free
access to food and water and were kept under stan-
dard conditions in compliance with NIH guidelines.
To test the effect of testosterone, the EgqrEgq mice
were bilaterally castrated under sterile conditions
through an abdominal incision. The castrated animals
were divided into two groups. One group received
 .testosterone 5 mg pelletranimal subcutaneously for
3 consecutive weeks starting 3 weeks after castration.
After this treatment, the serum of the experimental
mice contained 20 times more hormone than the
w xnon-castrated control mice 11 . The second group of
the bilaterally castrated mice, as well as the age-
matched normal animals, received no androgen treat-
ment.
2.3. Preparation of epididymal tissue extract
The animals were anesthetized with ether and per-
fused through the left ventricle with 20 ml of 0.9%
saline solution. The epididymides of 2 to 3 animals
were trimmed of adipose tissue and divided into 2
 .  .parts: proximal caput and distal corpus and cauda .
The pooled tissue segments were minced separately
in a solution composed of 10 mM potassium phos-
phate buffer, pH 7.4, containing 25 mM benzamidine
and 0.15 M NaCl. The tissue pieces were shaken
 .15 min 238C to release spermatozoa and luminal
fluid, and the turbid solution removed by aspiration
was used to prepare spermatozoa and epididymal
luminal fluid as described. The tissue pieces were
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 .washed 2 more times as above , blotted on filter
paper, weighed, mixed with 4 vol of the above
phosphate buffer containing Triton X-100 0.2%,
.vrv and homogenized at 48C for 2 min with a
Polytron homogenizer set at position 5.5 type PT
.1020 3500; Brinkman Instruments . The homogenate
was then sonicated on ice for three-30 s bursts, sepa-
rated by 30 s intervals, in a sonicator model 300,
.Fisher Scientific set at position 35. The homoge-
nized and sonicated tissue samples were centrifuged
 .105 000=g, 35 min 48C in a Beckman ultracen-
trifuge. The supernatant was removed by aspiration
and the pellet was extracted once more and cen-
trifuged as above. The combined supernatant tissue
.extract was dialyzed overnight against 200 vol of
10 mM potassium phosphate buffer, pH 7.4. The
dialyzed sample was either used immediately or stored
at y808C.
2.4. Immunoprecipitation studies
For the precipitation of egasyn complexed with
b-D-glucuronidase, anti-preputial gland b-glucuroni-
dase antibody or preimmune IgG was added to the
w xtissue extract as described by Medda and Swank 6 .
After overnight incubation at 48C with gentle rock-
ing, the immunoprecipitated b-D-glucuronidase was
collected by centrifuging the reaction mixture in a
microfuge at 10 000=g for 30 min. To ensure that
all of the b-D-glucuronidase had been immunoprecip-
itated, the clear supernatant was assayed for the
b-D-glucuronidase activity as described below. The
precipitated antibody:b-D-glucuronidase complex was
washed five times by suspending each time in 1 ml of
50 mM Tris–HCl buffer, pH 7.4 containing 1% Tri-
ton X-100 and 0.15 M NaCl, and centrifugation at
10 000=g for 30 min. The washed residue was sus-
pended in a small volume of 50 mM Tris–HCl, pH
7.4, and egasyn complexed to the X form of b-
glucuronidase was released by heat treatment at 568C
for 8 min followed by centrifugation at 10 000=g
for 30 min. The released egasyn present in the super-
 .natant was identified in two different ways: 1 after
separation of the supernatant before and after im-
.munoprecipitation of egasyn by two-dimensional
electrophoresis, the gels were stained for esterase
 .activity as described below; and 2 the supernatant
was resolved by SDS–PAGE, and the egasyn identi-
fied by Western blotting using anti-egasyn antiserum.
For the precipitation of total egasyn free and
.complexed , the tissue extracts were heat treated
 .568C, 8 min to dissociate the egasyn:b-D-
glucuronidase complex. An aliquot of the heat-treated
tissue extract was left overnight at 48C with or with-
out anti-egasyn antiserum. Following this incubation,
the mixture was centrifuged at 10 000=g for 30 min.
The supernatant was used for two-dimensional elec-
trophoresis and the gel stained for the esterase activ-
ity. The antibody selectively immunoprecipitates sev-
w xeral isoforms of egasyn-esterase 6,12 .
2.5. Polyacrylamide gel electrophoresis
w xThe system of Laemmli 13 was used to resolve
the solubilized proteins under reducing conditions
 .SDS–PAGE . Briefly, the supernatant containing the
released egasyn was mixed with SDS buffer contain-
ing 8 M urea, 2.0% b-mercaptoethanol, and boiled for
5 min. The heat-treated sample was centrifuged in a
microfuge for 2 min and resolved on 10% polyacryl-
amide gel along with the marker proteins as de-
w xscribed 11 .
2.6. Electrotransfer and immunostaining
The resolved polypeptides were electrophoretically
transferred to a 0.45 mm pore nitrocellulose sheet
w x14 . Immunodetection was performed using anti-
 .egasyn antibody 1:1000, vrv and the Amersham
 .Enhanced Chemiluminescence ECL protocol as de-
w xscribed 11 .
2.7. Two-dimensional gel electrophoresis
Two-dimensional polyacrylamide gel electrophore-
 .sis 2D-PAGE was performed with the PhastSystem
under non-denaturing conditions as previously de-
w x  .scribed 15,16 . Isoelectricfocusing IEF in the first
dimension was carried out on a PhastGel in an IEF
medium of pH range 3–9. The pH gradient was
 .expanded by placing a paper strip 2 mm soaked
 .with 15ml of 20% carrier ampholytes pH 2–11
close to the cathode. After a prefocusing step, the
 .samples 1 mlrlane applied at the cathodic side of
the gel were focused for a running time correspond-
ing to 600 Vh at 158C according to Hackler and
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w xKleine 17 . Separation in the second dimension was
 .performed 158C on a PhastGel of 8–25% linear gel
gradient with a PhastGel native buffer strip pH 8.8
and a running time corresponding to 300 Vh accord-
 .ing to the manufacturers’ program File a120 . Broad
 .p I pH 3–10 and high molecular weight calibration
kit proteins were electrophoresed in the same gel
with the samples, the lane was excised and stained
with Coomassie Brilliant Blue to reveal their posi-
tion.
2.8. Staining of gels for enzyme acti˝ity
Esterase activity was revealed directly on the
PhastGels by coupling the reaction product of a-
 . naphthyl acetate 0.04% with a diazonium sat 0.07%
. w xFast Blue B in 50 mM phosphate buffer, pH 6.4 15 .
2.9. Enzyme assay
b-Glucuronidase activity was assayed fluorometri-
cally by measuring the release of 4-methylumbel-
liferone from 4-methylumbelliferyl b-D-glucuronide
w x w xaccording to Brandt et al. 18 as described 11 .
3. Results
3.1. Comparison of the molecular forms of esterases
in the proximal and distal regions of the epididymis
of normal and egasyn-deficient mutant mice
Molecular forms of esterases were identified in the
tissue extracts of normal and mutant mice by high-
resolution 2D-PAGE under non-denaturing condi-
tions. The extracts were resolved by IEF in the first
dimension, followed by electrophoresis in the second
dimension as described in the Section 2. The gels,
when stained for esterase activity, showed about 20
  ..   ..Fig. 1 a and 40 Fig. 1 b molecular forms in the
 .  .proximal caput and distal corpusrcauda region,
respectively, of the normal mouse epididymis. These
forms focused in pH range 3.9–6.4 and were essen-
tially distributed between the two standard proteins
 .with an apparent molecular weight MW of 67–
440 kDa. Comparison of the electrophoretic patterns
of the tissue from the two epididymal regions showed
that, among these forms, a series of four high mobil-
 . ity HM variants with high esterase activity identi-
.fied by arrow and three faintly stained low mobility
 .  .  q q.  .Fig. 1. Esterase activity in the tissue of the caput a and corpusrcauda b,c epididymidis of the normal Eg rEg mouse before a,b
 .  .and after c heat treatment 568C, 8 min . Aliquots from the tissue extracts were electrophoresed by 2D-PAGE under non-denaturing
 .conditions and the gels were stained for esterase activity as described in Section 2. Note the presence of three low mobility LM
 .  .  .isoelectric trains stars in the non-heated extract from the corpusrcauda b and their absence after heat treatment c . Arrows indicate
 .the four HM molecular forms present only in distal epididymis b,c . Left lane represents the high molecular weight standard proteins
stained with Coomassie Blue.
( )A. Abou-Haila et al.rBiochimica et Biophysica Acta 1401 1998 177–186 181
 .  .Fig. 2. Esterase activity in the tissue of the caput a and corpusrcauda b epididymidis of an egasyn-deficient mutant mouse. Note the
 . absence of the three low mobility LM isoelectric trains and the four HM molecular forms in the epididymal distal tissue compare Fig.
 .  ..1 b and Fig. 2 b . Other details are the same as in Fig. 1.
Fig. 3. Esterase activity in the luminal fluid of the corpusrcauda
epididymidis of the normal mouse. Note the absence of the four
HM molecular forms seen in the distal tissue extract compare
 ..Figs. 3 and 1 b . Other details are the same as in Fig. 1.
 .  .LM isoelectric variants identified by star were
detected only in the distal epididymal tissue Fig.
 ..1 b . The four HM forms, each varying in size and
charge, were present between the two standard pro-
teins of 67–140 kDa and in the pH range of 5.2–5.75
whereas the three LM forms were present between
marker proteins of MW 440–669 kDa. Each of the
LM forms showed trains of charge heterogeneity
  ..beginning at p I 6.0 for the first form Fig. 1 b and
at p I 6.4 for the third one. The LM forms disap-
 .peared after heat treatment 568C, 8 min of the ex-
  ..tract Fig. 1 c , a condition known to dissociate
w xegasyn-b-glucuronidase complex 11,19 .
In egasyn-deficient mice, the caput epididymal
tissue showed the same electrophoretic pattern as that
  .  ..of the normal mice compare Fig. 1 a and Fig. 2 a .
However, the tissue of the distal region lacks the
three more basic LM isoelectric trains and the four
HM variants seen in the distal epididymis of the
  .  ..normal mouse compare Fig. 1 b and Fig. 2 b .
In order to examine whether any of the esterase
variants characteristic of the distal tissue of normal
mouse are secreted in the epididymal lumen, the
luminal fluid was examined for esterase activity.
Results presented in Fig. 3 show that these molecular
forms are not detected in the fluid although many
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 .Fig. 4. Detection of egasyn-esterases in the corpusrcauda epididymidis of a normal mouse. The heat-treated extract 568C, 8 min was
 .  .incubated overnight without a or with egasyn antibody b as described in Section 2 and the supernatant after centrifugation was
electrophoresed and stained for esterase activity. Aliquots from the non-heated extract were incubated overnight with anti-b-glucuronidase
 .antibody. The immunoprecipitated egasyn:b-glucuronidase complex was heat-treated 568C for 8 min to dissociate the complex and the
 .released egasyn was revealed after electrophoresis and staining for esterase activity c . Other details are the same as in Fig. 1. Note the
 .  .absence of the four HM molecular forms arrows after immunoprecipitation with anti-egasyn b and their presence after immunoprecip-
 .itation with anti-b-glucuronidase and release of the egasyn by heat-treatment c .
non-specific esterase forms similar to the distal epi-
didymal tissue forms could be seen.
3.2. Immunoprecipitation studies
To determine if the polyclonal antibody to the
mouse liver egasyn cross-reacted with specific forms
of epididymal esterases, aliquots from the heat-treated
epididymal tissue extract of the normal mouse were
incubated in the presence or absence of immune
serum. Following overnight incubation at 48C, the
mixture was centrifuged and the supernatant was
electrophoresed and stained for esterase activity. Data
from these experiments showed no changes in the
electrophoretic pattern of esterases in the caput tissue
 .data not shown . However, in the distal region,
comparative analysis of the molecular forms of es-
terases in tissue extracts incubated in the absence
  ..   ..Fig. 4 a or presence Fig. 4 b of egasyn antibody
showed that only the four HM variants disappeared
  .  ..from the extract compare Fig. 4 a and b . To
isolate and identify the egasyn complexed with b-
glucuronidase, the immunoprecipitate prepared using
b-glucuronidase antibody was heat-treated as de-
scribed in Section 2. Electrophoretic analysis of the
supernatant showed that only the distal region has the
four HM variants present between the two standard
proteins 67–140 kDa and in the pH range of 5.2–5.75
  ..Fig. 4 c . These variants, with high mobility and
enzyme activity, were not detected after immuno-
precipitation of this supernatant with anti-egasyn an-
 .tibody data not shown suggesting that these forms
are released from the egasyn:b-D-glucuronidase com-
plex.
In order to further characterize the molecular forms
immunoprecipitated from the distal region with b-
glucuronidase antibody, the solubilized proteins were
subjected to SDS–PAGE followed by Western blot
analysis as described in the Section 2. Data presented
in Fig. 5 indicate that the complexed egasyn is re-
solved as a monomer of an apparent MW of 64 kDa.
3.3. Effect of castration and testosterone supplemen-
tation
The androgen regulation of non-specific esterases
has been previously shown in the mouse epididymal
w xluminal fluid 16 . It was of interest to examine the
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 .Fig. 5. Detection of egasyn subunit in the caput P, proximal and
 .corpusrcauda D, distal parts of the normal mouse epididymis.
Aliquots of the epididymal tissue extract containing 350nmol of
b-glucuronidase activity were immunoprecipitated using anti-b-
glucuronidase antibody as described in the Section 2. The egasyn
dissociated from the washed immunoprecipitates by heat treat-
 .ment 568C, 8 min was resolved by electrophoresis on SDS–
 .PAGE 10% acrylamide under denaturing conditions. Following
transfer to a nitrocellulose sheet, the bands were revealed by
immunodetection as described in the Section 2. The fast moving
band corresponds to the heavy chain of IgG. Note the absence of
egasyn in the proximal region of the epididymis.
effect of castration and testosterone supplementation
on the egasyn-esterases found in the epididymal tis-
sue. Three weeks after castration, normal mice
showed no change in the HM and LM forms of
egasyn-esterases present in the distal tissue. How-
ever, two LM isoelectric trains and four HM variants
  ..were induced in the proximal tissue Fig. 6 a . The
induced forms have similar migration characteristics
as those present in the distal tissue of the normal
mouse, except that the most basic spot of the four
  ..HM variant has a low esterase activity Fig. 6 a .
Testosterone supplementation for three weeks re-
stored the electrophoretic pattern characteristic of
esterase variants in the proximal tissue by the disap-
pearance of the two LM isoelectric trains and a
significant decrease in the activity of the four HM
  ..variants Fig. 6 b . No changes were seen in the
distal tissue after testosterone supplementation data
.not shown .
4. Discussion
Multiple forms of nonspecific esterases have been
shown to be present in soluble form in the mouse
excurrent genital duct. Most of these esterases have
w xbeen assigned to the carboxylesterase group 16,20 .
In the present study, we have identified molecular
forms of free and complexed egasyn, a glycoprotein
which binds via its esterase active site to the proen-
 .zyme X form of b-glucuronidase. In addition, we
present evidence indicating that the expression of
egasyn-esterase is region-specific and regulated by
 .androgens. The distal corpusrcauda epididymis was
found to contain several new esterases that were not
present in the proximal tissue. Among these es-
terases, three LM isoelectric trains with low esterase
activity migrating in the MW range of the two stan-
dard proteins 440–669 kDa and four HM variant with
a high enzymatic activity were only revealed in the
  .  ..distal tissue Fig. 1 a and b . The three LM isoelec-
tric trains with low esterase activity, have pH and
electrophoretic mobility similar to the previously de-
scribed microsomal forms of the b-glucuronidase
 . w xcomplexes of egasyn:b-glucuronidase 11 .
Several lines of evidence presented in the results
section support our conclusion that the three LM
isoelectric trains are indeed egasyn:b-glucuronidase
complexes. Firstly, the egasyn-deficient mutant mice
 0 0.Eg rEg which contain no microsomal b-
glucuronidase, had no detectable enzymatically active
  ..esterase forms in this region of the gel Fig. 2 b .
Secondly, the three esterase-active components are
  ..lost following heat-treatment Fig. 1 c , a result in
agreement with the known rapid dissociation of the
w xegasyn:b-glucuronidase complex at 568C 21 . Fi-
nally, the three trails were not seen in the caput
  ..epididymidis Fig. 1 a which has been previously
shown to lack the microsomal forms of b-glucuroni-
w xdase 11 . However, these enzymatically active es-
terase forms appeared in caput tissue of castrated
  ..mice Fig. 6 a , and disappeared after testosterone
  ..supplementation Fig. 6 b . These results are consis-
tent with the temporal appearance of the M forms of
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 .  .Fig. 6. Esterase activity in the caput epididymidis of castrated a and testosterone supplemented b mice. Other details are the same as in
 .  .  .Fig. 1. Note the appearance of the two isoelectric trains of LM stars and the four HM variants arrows after castration a , and
 .disappearance of the LM trains and decrease of the activity of the four HM variants after testosterone supplementation b .
b-glucuronidase after androgen depletion and their
w xdisappearance after hormone supplementation 11 .
The four HM variants with high esterase activity
present only in the distal epididymis of normal mice
  ..Fig. 1 b represent the free forms of egasyn as
indicated by several sets of experiments. Firstly, these
forms of esterase are not present in the distal epi-
didymis of the egasyn-deficient mutant mouse Fig.
 ..2 b . Secondly, they are the only forms recognized
  .  ..by egasyn antiserum Fig. 4 a and b . Finally, they
do not seem to be conjugated to other proteins be-
cause they show the mobility and p I identical to the
egasyn purified from the microsomal b-glucuronidase
  ..complex Fig. 4 c . Taken together, these results
provide evidence for the presence of free and com-
plexed egasyn-esterases in the distal epididymis.
Compared to the egasyn forms in mouse liver which
w xshow isofocusing in a pH range of 4.62–5.42 2 , the
egasyn isoforms in the distal epididymis are less
acidic and separate between pH range of 5.2–5.75
  ..Fig. 1 b . However, the complexed egasyn in the
epididymal tissue showed an apparent MW of 64 kDa
 .Fig. 5 , a result indicating that the epididymal egasyn
is very similar to the liver egasyn.
 .Although the proenzyme X form of b-
glucuronidase which interacts with egasyn has been
w xdetected in the epididymal luminal fluid 11 , no
egasyn isoforms were found in the epididymal lumen
 .Fig. 3 . This result demonstrated that egasyn is not
secreted by the epididymal cells and is retained within
the lumen of the endoplasmic reticulum. Indeed, in
the liver, despite the dissociation of the egasyn:b-
glucuronidase complex by organophosphorus com-
pounds, which is followed by a massive and rapid
secretion of microsomal b-glucuronidase into plasma,
egasyn remained bound to the endoplasmic reticulum
w xmembranes 19 .
It has been reported that esterase-22 activity which
corresponds to egasyn is induced 2–3-fold by andro-
gen in mouse kidney. However, measurement of
egasyn protein by radioimmunoassay suggested that
egasyn is not induced by androgen in the same tissue
w w xxsee Ref. 22 . In the present study in the mouse
epididymis, the effect of androgen on the molecular
forms of egasyn differed between the proximal and
distal regions of the duct. Egasyn is induced in the
caput only in the absence of androgen while in the
corpusrcauda epididymidis, its expression seems to
be hormone-independent. The appearance of egasyn
correlates with our previous findings of the appear-
 .ance of microsomal b-glucuronidase M forms in the
w x   ..caput after castration 11 also see Fig. 5 a . This
finding is in general agreement with the observation
that the appearance of microsomal b-glucuronidase
isoforms in mouse liver during development coin-
cides with the expression of egasyn despite the fact
that b-glucuronidase is synthesized throughout all
w w xxdevelopment stages see Ref. 22 .
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Previous studies in the mouse liver suggest that
egasyn not only causes accumulation of b-
glucuronidase in the microsomal compartment but it
affects the oligosaccharide processing of lysosomal
w xb-glucuronidase 23 . The slow rate at which pro-b-
glucuronidase is proteolytically processed and de-
phosphorylated in egasyn-positive cells compared to
egasyn-negative cells is consistent with the interac-
tion of newly synthesized b-glucuronidase with
egasyn which retards the enzyme’s migration through
the secretory apparatus but does not prevent its ac-
w xcess to Golgi-associated processing enzymes 24 .
Thus, it is reasonable to suggest that the subcellular
routing and post-translational processing of at least
b-glucuronidase, is altered in the caput epididymidis
after castration. This is consistent with our published
report showing that in normal mice, where the egasyn
is expressed only in the distal epididymis, differences
in the pH and apparent MW of the lysosomal forms
of b-glucuronidase were seen between the proximal
w xand distal region of the duct 11 .
Egasyn which belongs to a group of nonspecific
carboxylesterases, is a membrane bound protein and
is believed to function as an ER-targeting protein.
Several lines of evidence cited by some investigators
w x25,26 suggest that the egasyn:b-glucuronidase com-
plex is similar to complexes formed between serine
proteinases and their serpin inhibitors. The complex
formation with esterasesrproteinases within the ER
has been demonstrated to be important in the subcel-
w xlular targeting and processing of certain proteins 26 .
It remains, however, to elucidate what may be the
physiological role of the egasyn:b-glucuronidase
complex especially in the caput epididymidis where it
is regulated by androgens. In the liver, this microso-
mal complex presumably exists in close proximity to
the conjugating enzyme, UDP-glucuronosyl trans-
 .ferase UDPGT , within the cisternal lumen of the
ER, and modulates the net rate of bilirubin glu-
w xcuronidation and excretion 27 . Since androgen
UDPGT activity has been implicated in the formation
of androgen glucuronides in the microsomal fraction
of human and rat liver as well as in reproductive
w xtissues 28,29 , it is possible that the presence and
temporal appearance of egasyn:b-glucuronidase com-
plex in the mouse epididymis has a role in the
modulation of androgen glucuronidation. The evalua-
tion of androgen UDPGT activity in the proximal and
distal region of the mouse epididymis will give in-
sights into the regulation of androgen glucuronides in
this organ. Alternatively, the effect of castration and
testosterone supplementation on normal and egasyn-
deficient mutant mice may elucidate the role of mi-
crosomal b-glucuronidase in androgen glucuronida-
tion in the epididymis. The present study shows that
the expression of free and complexed egasyn in the
epididymal tissue is region-specific and is regulated
by androgens. It is not known at the present time,
whether the gene responsible for the expression of
egasyn shows region-specificity and responds differ-
entially to androgens depending on the segment of
the epididymis, as has been reported for several other
w w xxgenes for review see Refs. 30,31 . The information
on egasyn and other genes will provide valuable
information towards our understanding of epididymal
function in sperm maturation.
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